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ABSTRACT 



A public switched telephone network for providing infor- 
matioa from a multimedia infonnation server to any one of 
a plurality of subscriber premises, compises a central office 
receiving multimedia iof ormation signals from a multimedia 
infonnation server and orders from a prescribed subscriber. 
The central office includes a gateway system for conveying 
routing data in re^xmse to subscriber orders and a switch ftH- 
routing multimfidift signals from the server to die prcscxibcd 
subscriber in accordance with the routing data. An interface 
at the central <^ce transmits and receives audio tdq^one 
semce signals, subscriber control signals and digital mul- 
timedia imf ormation signalfi on first, second and third signal 
channfjs. Each subscriber premises includes an interface for 
transmitting and receiving audio tel^iione service signals, 

subscriber COntlOl gi gnalg digital mnlrim^in inf nmia- 

tion signals on die three signal channels. A pturali^ of 
subscriber local loops interconnect each subscriber interface 
and the central ofiBce interiacs. Muhimedia information is 
collected from inf <amation providers and stored at media 
servers (hat provide a lifarary of data and control sessions. 
Software modules at the media servers and itsideiit tenni- 
nals enable interactive iinilfimfirtia session building, sharing 
of databases and joint audioring of multimedia prcsenta- 

tiOQS. 

14 Cbims, 8 Draidng Sbects 




02/12/2004, EAST Version: 1.4.1 



5,802^ 

Page 2 



U.S. PATENT DOCUMENTS 



4,761,684 


8/1988 


GflfketaJ. 


348/7 


4,763,191 


8/1988 




•M 348^ 


4,763,317 


8/1988 


Ldunao et al « 


370/88 


4,792,«49 


12/1988 


McCaiDey et al. 


348/7 


4,797,913 


1/1989 


Kaplan etal. 


379/91 


4,807,023 


2/1989 


Besder et 


348/3 


4329,372 


5/1989 McCaScyetd. 


«_ 348/7 


4,847^29 


7/1989 Tompkins et aL .„ 


370060 


4A49,S11 


7/1989 




348/^ 


4352,154 


7/1989 






4364,562 


9/1989 


Mnnkamt et a]. 


37(V538 


4368366 


9/1989 


^K^Uiams, Jl .... 


340/82531 


4377,408 


10/1989 


HaitsSdd 




4390,320 


12/1989 




380/10 


4391,694 


1/1990 


. . 348/7 


4394323 


1/1990 Kobayasbi , 


37(y226 


4397367 


1/1990 


Foster etd 379/94 


4399334 


2/1990 




37(V411 


4,914,586 


4/1990 


Swisebait et at 


395/612 


4,924303 


5/1990 


Brandon etaL 


348/7 


4,931,950 


6/1990 


UleetaL „ 


395/11 


4,937321 


6/1990 


BoqUosi 


37(V482 


4,941,040 


7/1990 


PococketflL 


348/7 


4,947,244 


8/1990 


Femwidc et tl. 




4>I9.187 


a/1990 


Colien 


386i/69 


4,954,958 


9a990 Savageetal 


364/4445 


4,955,019 


9/1990 


Mizohaia et aL 


— . 3701384 


4,972,462 


U/1990 


ShibatB 


379«9 


4^4;m 


11/1990 


Odxne 379/92 


4,980386 


12/1990 




37(V433 


44»S7,486 


1/1991 


Jfdnsonct aL 


348/10 


4,995^73 


2/1991 


(^ataetaL 


379/94 


4,99$p78 


2A991 


Monslovetal 


«. 380ta0 


4,998;248 


3^991 






4»999333 


3/1991 


Loe 


37<V312 


5jOOS,926 


4^991 


Misbdi 


379«9 


5J910399 


4^991 


Goodman et d. 


348rt4 


5j014,125 


5/1991 


PocodL et aL 


- 348/7 


5 027.400 


6^991 


Bqi et al. 


380/20 


K (YTX RAJ 


7/1991 


Fans 


312/2233 




8^991 


LeeetaL 


348^6 


5,045,940 


W1991 


Feteaetd. 


, 348/472 


5,051322 


9/1991 


RlMMdes 


463/25 


S/)6S392 


11/1991 


Sibbtttetd. » » 


37QO60 


5,065393 


11/1991 


Sibfaittetd. 


37(V360 


5,068388 


11/1991 


Sclntetd. . „ 


37S^00 


5,119,188 


6^992 McCalleyMd 


^ 358/86 


5.130,792 


7/1992 


Unddletd. 


^ 348/7 


5,132,992 


7/1992 


Ynttetd » 


— , 375O40 


5,133,079 


7A992 BaOatyBe et 


- - 455/4.1 


5,189,673 


2/1993 


Butoaetd. 


37(y490 


5,191,410 


31^993 McCdIeyetd. 


358«6 


5,195,092 


3/1993 


^n^konecd. 


370^94.2 


5,198399 


3/1993 Csng 


— , 348/7 


5,208,665 


5/1993 


McGdley et d. 


358«6 


5,230^)15 


7/1993 


Yokodate^d. 


379/53 


5,247347 


9/1993 


litlezdetaL 


348/7 


5311,423 


5^994 


Qak 


364/401 


5341.474 


8/1994 


Gdman et d. 


395^200 


5351,075 


9/1994 


HcQetd. » 


348n 


5371332 


12^994 


OdmaD et d. .^wh 




53«3412 


1/1995 


QaA 


IZrZir364/401 


5384,732 


1/1995 


Whederetd. 




53^4,835 


1/1995 


Whederetd. 


379/96 


5/408y465 


4^995 






5/110343 


4/1995 




348/7 


5,440334 


8/1995 


^UleraetaL 


348/6 


5308,732 


4a996 Bottomley et d. 


348/7 



OTHER PUBUCATIONS 

••BErKOMTest Nctwcak andBLSDN/CATV Ccmccpt" by G. 
Domaiin, Electrical Communication, vol. 62, No. 3/4 
(1988). 

**HDTV and Fiber Optic Commumcations -An Opinion"; 
Axpad G. Totfa; pp. 1-11, Phillips Laboratones^ North 
American Philips Coip., Briardiflf Manor, New York, ElA 
Digital ATV Workshop, Nov. 1989. 
*Tntegrat6d Voice, Data, and N^deo In the Local Loop"; 
Ncalc C. Hi^towcr, pp. 0915-0919, ©1986 tfpp^ GlcAc- 
com 1986. 

*lIeatixrow -Experience and Evolution** ; John Bourne, Mark 
Bdmes, Jim Justice; pp. 1091-1095, ©1990 ipttp, ICC 90. 
*TlLe Headirow Knsadband Access System**; Alan F. Graves; 
pp. 1675-1679, Q1989 IEEE, Globeccm 1989. 
'X!!ustomer-Conlrollcd Video Switching ForTelcconfoenc- 
ing**; Kdlb J. A llen and Thomas K. Heistem; pp. 
0907-0914, ©1986 lEBB, CHobeoom 86, Bell Communica- 
tions Researdt 

*?^airowband and Broadband ISDN CPE Directions'*; Daryl 
J. Eigen; pp. 39-46, ©1990 IEEE CQmmunicati<ms Maga- 
zine. 

Ikff ultimedia Document Structure for Dialog Cosnmunica- 
tlon Service"; Na oti K obayashi Toni Nakagawa; pp, 
0526-0531, ©1991 IEEE, ICC 91. NIT Human fiilcrfecc 
LabcHatodes. 

**A I^ic7K>3al of Multimedia Documcat Arcfaitcctinc and 
Mdeo Document Architectoxe"; Watani Kameyama, l^uy- 
oshi Hanamina, Htdeyoshi Tominaga; pp. 0511-0515, 
©1991 IEEE, ICC 91, DtpL of Electronics and Comnumi- 
cation Engineering Waseda University. 
'X>bjcct Representation for Multimedia Documcat Intcr- 
change"; Magda M. Mourad; ppi 0532-0539, ©1991 IEEE, 
ICC 1991; IBM Thomas J. Watson Research Ceoter: 
*^olutlooary Architectures and Techniques for Video Dis- 
tribaticHi on Rbcr*; Stnait S. Wa gner, Ronald C Meoendcz; 
pp. 17-25, ©1989 IEEE; IEEE CommunicatiMis Magazine 
Dec 1989. 

"Tedmologies Towards Broadband ISDN**; Kazuo Murano, 
Koso Murakami, Eisuke Iwabocfai, Toshio ifatgnH Hirosfai 
Ogasacwara; pp^ 66-70 ©1990 iRRRi lEEECommnsications 
Magazine. 

Xan PON go taroadbandr*; Carl P. Engineer; 3 pages of 
text, Tdcfhony -Ian. 14, 1991. 

*TUevision Coding For Broadband ISDN**; Jules A BeDisio 
and Shuui Gbu; pp. 089M)900, ©1986 IEEE; Qlobeocm 86; 
Bell Ccmmunicadons Research, Inc. 
**An Approach to the Multifunction Gnq>hic Terminal for the 
ISDN &ivironmentr; lUashi Koaniya, Yasunobu Suzuki, 
Hfflm e Yamada and Keiko Tomita; pp. 0031-0036, ©1988 
IEEE; CHobeoHn 1988; OKI Electric Ind. Co., Ltd. ISDN 
Development Divisioa. 

Xow-Cost Digital Passive Optical Netwo^**; AJU. 
Cook, D.W. Faulkner, PJ. Smith, Rj\. Lobbett; pp. 
0659-0662, ©1990 IEEE; ICC 1990; British Telecon 
Research Lab, 

"ATV Mult^>oit Receiver An Overview of the EIA ATV 
Techmcal Subcommittee WcrIT; Aipad O. Todi, Joseph 
Donahue; 18 pages of text, EIA Digital ATV Workshop; 
Nov. 7, 1989. 

^Optical Networks for Local Loq> Applications**; David W. 
Faulkner, David B. Payne, Jeffrey R. Stern and John W. 
Ballancc; pp. 1741-1751. ©IEEE 1989, Journal of Ught- 
wave Technology, vol, 7, No. 11, Nov. 1989. 



02/12/2004, EAST Version: 1.4.1 



5,802^283 

Page 3 



*TassiYC Optical Subsciibcr Loops With Multiaccess**; Yih- 
K ang, Maurice Un and Dan R. Spears; pp. 1769^1777, 
©IEEE, Bellcore; Journal of Lightwave Ibchnology, vd. 7, 
No. a Nov. 1989. 

**Conq)arisoa of Discxcte Cosine Itansfonn and Vector 
Quantization of Medical Imager/*; Baiiy G. Haskell and 
Hsueh-Ming Hang; pp, 399-408, SPIE vol 626 Medicine 
XIV/PACSIV (1986). 

THstnbuted Desloop Confeiendng System (MERMAID) 
Based on Group Cosmuinication Aidiitccture**; Kazutoshi 
Maeno, Shiro Sakata and Toyoico ObnKvi; pp. 052O-0S25, 
©IEEE 1991; ICC 1991. 

**Video Services on Ccppci^; Milton M Anderson; pp. 

0302-0306. ©IEEE 1991; ICC 1991. 

**System Architecture for a Large Scale Video on Demand 

Service"; W.D. Sincoskie; Conqmtcr Networks and ISDN 

Systems 22 (1991); pp. 155-162; ©1991 Hsevicr Science 

Publishers. 

'To PON or not to PON? That is the question"*; John S. 
McConncU; 4 pages of text Tdephosy -Jan. 14, 1991. 
"^reakcHiTfarous^itothe Other Side"; Gecage T. Hawley; 
7 pages of text Iblqiiony -Jait 14, 1991. 
Josqih W. Lechleidcr* ^'Hi^ Bit Rate Digital Subscriber 
lines: A Review of HDSL Pcogtess,** IEEE Journal cf 
Selected Areas in CommiaUcatians, voL 9« Na 6, Aug. 1991, 
pp. 769-784. 

Earl E. Manchester. *?Jcw Uses f(sc Resideatial Copper " 
Telephone Jon. 10, 1991, pp. 27, 28 and 32. 
Waring et aL, IDIgital Subsoibcr line Ibchnology Facili- 
tates a Giacefiiliyansition ficm Copper to Fiber," rcfvinted 
from lE^ CommumcaHans Magazine, voL 29, Na 3, Mar. 
1991. 

Stanford University; Study Boject: ^tMonnance Evalua- 
tion of a Multirhannel l^ansceiver System for Asymmetric 
Digital Subscriber lines,** d^edDea 12, 1990, distribution 
to American National Standards Institute T1E1.4 Tschnical 
Subcommittee Walking Qrcsap Members (partial copy). 
BcUcGTc, Tbcfanical Memorandum, "Asymmetrical Digital 
Subscriber lines'*; TM-TSY-015008, conviction date Sep. 
14, 1989. 

ISSIS 78, 24 Man 1978, Atlanta Georgia, US pp. 44^ 
Coyne et aL ^Integrated Broadband DistribotioQ System For 
Low Denslty-Rund Areas Using Optical Hbcr Transmis- 
sion". 

ICC '91, 26 Jun. 1991, Denver, ccAorado, US pp. 842-846, 
Gelman et aL, **A Stoic and Fofwaid Aichilectnic for 
Vldeo-On-Demand Saviccs-. 



CATV Sessions, 13 Jun. 1987, pp. 426-435, Scguin, ^^Opti- 
cal Hbre Local Networlcs i<x Distribution and Interactive 
Services'*. 

IEEE Communicatians Magazine, voi 30, No, 7, JuL 1992, 
pp. 36-41, Sutheriand ct aL ^Residential Video Services". 
Gomez et aL, "IVoject Edison: A Plan for a Multi-Media 
Extended Classroom Experiment,** Globecom 92, iPrm 
Global Telecommunications Confaence, 1992. 
BeUcore Exhcnage, *^ultimedia Delivery Over Public 
Switched Networks, Jonathan Rosenberg**, pp. 20-25. 
Standards Newsletter, '^deo Future is Bri^t**; Hank Hud- 
son, pp. 12-14. 

A PennWen Publication, Counter Graphics Worid, Mar. 
1993, •The Rill Picture", (New Mao-based video accelera- 
tor boards art beting to make full-screen digital video 
editing a reality), Jon Leiand, pp, 47, 48 and 54. 
IEEE Spectrum, Interactive Multimedia Getting The Whole 
Picture, Mar. 1993, The Tschnol<^ Framework, pp. 32r-39. 
**\^su al Iblephony as an ISDN Af^ilication*', by Ming liou, 
IEEE Coimnnninrtinns Magazine (1990). 
**1544-^hfWs Transmission oi TV Signals fay Intcrftame 
Coding System,** by H. Yasuda et aL, lEQBIVansactions on 
Omnumicatioas (1976). 

"Enhanced '^deo Response Systemr-VRS Phase H,** by H. 
Nakajima, Japan Iblecomnmnications Review (1979). 
"Mdeo Response System-VRS,** by K. Haji, International 
Cooferaice on Communications (1978). 
"TOalV for \^**,Mdeo Magazine dated Mar. 1982. 
**MCnC: A Video Coding Algoriflnn for Transmission and 
Storage Applications,'* by A. Wong et al., IQBE Cooununi- 
cations Magazine (1990). 

Multimedia Solutions, \6, 2, No. 2, Mar/Apr. 1992, Editor 
Lany Baratto (entire magazine). 

Inject Edis<Mi: AFlan for a Multi-modia Extended Qass- 
rooan RqicTimenf , LM. Go mez, C N. Judioe and J. Grady, 
pp* 770-778, Caobeccm 92, DBEE Global Tbleconmumica- 
tions Conference 1992. 

Bellcore Exchange, Jan 1993, Issue One, John S. Schafei; 
EditCEL 

News Release BcU Atlantic. **Bcl Atlantic and AT&T 
Announce New Ibdmology To Benefit Education**, Oct 29, 
1991, four pages. 

BcU Atlantic News, njnion Chy Sdectcd For Education 
Services Tdal**, ApL 30, 1992, six pages. 



02/12/2004, EAST Version: 1.4.1 



U.S. Patent Sep. l, 1998 sheet l of 8 



5,802^83 




02/12/2004, EAST Version: 1.4.1 



U.S. Patent 



Sep. 1, 1998 Sheet 2 of 8 5,802,283 




02/12/2004, EAST Version: 1.4.1 



U.S. Patent 



Sep. 1, 1998 Sheet 3 of 8 



5,802,283 




02/12/2004, EAST Version: 1.4.1 



UJS. Patent 



Sep. 1, 1998 



Sheet 4 of 8 



5,802 




02/12/2004, EAST Version: 



1.4.1 



U.S. Patent sep. i, im sheet 5 of 8 5,802,283 



DISK 
PACK 



OUTPUT 
CONTROL 
PROCESSOR 



UBRARIAN 



ORAM 
STORAGE 
UNIT 



NULTI-HEDtA 

STORAGE 
CONTROLLER 



OlSX 




DISK 


CONTROLLER 




PACK 



L DISK 
PACK 



HIGHSPEED 

TAPE 
CONTROLLER 



^HIGHSPEED] 
T_r TAPE UNIT 



HIGHSPEED 
TAPE UNIT 



HIGHSPEED 
TAPE UNIT 



ARCHIVAL 
TAPE 
CONTROLLER 



ARCHIVAL 

TAPE 
STORAGE 



ARCHIVAL 

TAPE 
STORAGE 

ARCHIVAL 

TAPE 
STORAGE 



FIG. 4 



02/12/2004, EAST Version: 1.4.1 



U.S. Patent Sep.l,19»8 sheet 6 of 8 5^02^83 



FIG. 5 



UK 



MULTIPLEXER 


POTS OR ISDN 
HODULE 


CONTROLS 
OISTONER 
LOW SPEED 
DATA 


li44MBPSDATA 


POWER 



POTS/ISDM 



•I6KB/S 
1.544 HB/S 



POWER 



FIG. 6 



Dcycorc 

302 



\5AK HB/S 



4K 80K 95K lOOK 



306 




500K 



ADSL 



UNE 



- [adsl[ 3~ 



FIG. 7 



ISDN 



DS 
I 



D 
E 
C 
0 
D 
E 
R 



WORKSTATION/ 
PC 



02/12/2004, EAST Version: 1.4.1 



UJS. Patent sep. i, 1998 



Sheet 7 of 8 



5,802,283 




02/12/2004, EAST Version: 1.4.1 



U.S. Patent sep. i, 1998 sheet 8 of 8 5,802,283 




02/12/2004, EAST Version: 1.4.1 



5,802,283 

1 2 

METEOD AND SYSTEM FOR ACCESSING medium, indudiog fiber, to help remove ilistanoe as a bairier 

MULTIMEDIA DATA OVER PUBLIC to iofonnatioD transfer at affordable cost 

SWITCHED TEUETHONE NETWORK DISCLOSURE OF THE INVEl>mON 

CROSS-REFERENCE TO RELAXED APmCAnON J u^^^'!^ !^ J!^^ ^J^''V'^°°' 

This ai»lication is a dividooal application of amdication switched tdephone artwork for providing inf ormatioa from 

S« N0X455.782 aed May 31.%5 now vTfS. t^^^^r^JT"' T^^l one of a plurahty of 

5,625,406 and a divisional application of U.S. patent appU- subsmT« prcimses compiscs a telqAone com^y central 

auion Ser. No. 08/0993«l^ on JuL 30, 19^ow US. h^?3Z?^"^7^°" 

XT« < cnQ 101 • *i *j • \L 1- .« tunedia infannatioii server and onlers frcnn a raescribed 

tionof appUcationSer.Na 08rt)42,lff7 filed on A«M«3 su««o*er. The cental office mchides a gateway system for 

now alZoned, which in tun. is 'a «,ntinnSolSn.^ fSf^L^lS'f'" 

rra^^Aino «n«^/>otio» c«. KT^ iYin^ clT * swilch foT louung multimedia signals from the server to 

wSrS U?^ N^'s^TU^ i LSHt *; ^ aco^ wilh Ihe routing 

Sin« of J^nn™.^!*^^' ^ *^ „ data. An intoface at the central office includes a iir^ 

assignee of the present invention. is nmi^piaer/denuiltipiexer for transmitting or receiving 

TECHNICAL FIEU) audio telephone service signals, subscriber control signals 

and digital multimedia information signals on first, second 

The invention relates to data distzibution using the PuUic and third signal channels. Each subsciibcx prcauises includes 

Switched Telephone Network (PSTN), and, more an interface having a second multiplcxcc/demultq>lcxer for 

particularly, to distribution of mnltimcdia data to subscribers ^ transmitting or receiving audio telephone service signals, 

ova a PSTN. subscriber control signals and digital multimedia infonna- 

n A rvnora nji\ a m signals on the tlnrec signal channels. The interface may 

B ACKCmOUND AKT incoiporatc frequency mnltqdcaung/demultiplcxing so that 

Advances in personal coii^ter capabilities have created 25 three channr l s are displaced from each other in fi^ 

increased demands on data base sources to supply infonna^ quency. A plurality of subscriber local loops interconnect 

tion to hottsdiolds and business. Cooespondiiig increases in cadi subscriber interface and the oeniral office interface, 

data avaHabiUty, storage, letrieval and transmission capa- I^crabty, the central office intcxf ace coo^nises a plurality 

bilities have siq^Katod multtmiedta data preseolation of interfaces, one for each subscriber, 

information. Multimedia presentations include, in addition 3^ Ib acconlance with the prefcned embodiment, the first 

to conventional text, stiQ-images, animation, slow and fast channd is a bidirectloQal diannel canrying audio tdephcMie 

scan video, and graphics format visual presentations. Mul- service signals between the subsoibcr and ocaitral office^ 

timedia also indndes sound data presented together with, or The second channel is a bidirectional channel carrying 

indq)endait of, one or more visual presentaticms. A molti- subsoiber control signals to the central office and possibly 

media presentation can range from the cquivaloit of an ^ response signals from the central office, and the third cfaan- 

electronic booic including plain text in combination with still nel is a unidirectional diannd canying digital mntHiwrfHii 

images to fuHinotionWdra presentations of feature movies. information signab from the central office to the subscribet: 

Thus, multimedia spans a wide spectrum of data storage, The local loops prcf eraiUy conqxise copper pair wiring, 

retrieval and transmission requirements to present infonna- although optical fiber is another possibility, 

tion in various formats to system subscribers. 4^ RirthenDore, the subscriber interface may include a 

ConsidenUe potential esdsts to inqsove the availability deoodo- for converting an incoming digital mnlfimrdia 

of tmiifiwwH* service to die pullic One cxanqile is in infoimatioa signal to an analog signal having a video 

educatioiL Several segments of society find fiiansetves compooent The decoder deoomfsesses the incoming mul- 

rtmote from learning resources. Educators have traditionally timedia signal and produces analog video and associated 

tried to find a way to overcome tfte Hm&ations in9>osed by 45 audio oabpni signals. Altemativdly the mnltimrdia infozma- 

physical ^APCf^ on one hand by using school buses to tion may incoq>orate unocMxqxressed digital signals applied 

transport people and on the other by employing telecom- directly to a digital terminal, such as a personal conqxiter. 

municatioos to transport infonnation. However, physical In accordance with a particular aspect oftbeinventioii, the 

distance remains a barrier to education despite numerous oeDtral office fiirther indudes apadcet data netwo^respoo- 

experiments and studies to solve the problem. Known pro- 50 sivc to the gateway system for siqiplying command signals 

posals to inclement multimedia information transmission to the multf media infoanation server. IMgital mniHfTwtift 

over tiie public service tdcphone network have not yet been information storage, remote &<mii subscriber premises, 

successful, in part by the limited tMUidwidth of tdephone buffers multimedia infonnation and st^Hes the same to the 

cable and die unavailafaOity of adequate technology to central office interface. 

support copper based multimedia infonnation trai^mtsaion. 55 In the preferred embodiment <^ the invention, the multi- 
Broad bandwidth transport is necessitated not only by the media infocmatioa server conqrises a sutMcriber request 
need to carry good quality video infonnatioii from an processing means, responsive to subscriber request data, for 
inf oanation provider to the student, but subscriber control supplying information request data anrf a session control 
signals and ordiiiary telqihone service as welL means, responsive to the iiifociQation request rf^*^^ for sup- 
Although optical fiber is cq)8ble of {m>viding sufficient tio plyiiig information retrieval data and output control data, 
bandwidth, even optimistic projedicHis of installation of Also induded in the server are a data storage means, 
fiberin the local loop expect only modest market penetration preferably ooo^nising plural types of storagemedia, respon- 
byttietuniof the century and utnqpiit^ many years after thaL sive to the infonnation retrieval data for siqyplying program 
This invention implements die public switch telephone data and an output control means, re^osive to the o^put 
network (PSTN) to carry out tran^KVt of multimedia inf or- 6S control data, for supplying the ninirifTn»«iiji infonnation. 
mation from one source or multQile sources to a subscriba Another aspect of the invention involves interaction 
over a single loc^ in the form of cc^>per wire or odier between subscribers and sources of mnhinwtfn information. 
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In accordance with the pfefen^d embodiment, the multime- delivery, in accordance with the invention, indudes four 
dia server system comprises a number of data bases that are main components: at least one mnltimrdia server 162, a 
trans|>arently shared by a subscriber. When Oie subscriber gateway system 32, a central ofiSce (CO) 10 based trans- 
queries a principal data base containing multinacdia infor- mission system and tbe-subscriber terminals. The multime- 
mation and does not find the information sought, other data 5 ^ server 162 stores coiiq)ressed multimedia presentations 
bases sharing resources ciliiCT Ihrou^ the gateway system ^ *5 received from providers of multi- 
or outside the gateway, are searched. infonnation (not shown) that may reside outside Ae 
* ^ . , ,^ , 1- ^ . . CO 10. Encoded mnlrimftdla data is stored on the multime- 
A further aspect mvolves multiple subscriber interaction ^ in for exanmlc, digital magnetic t^ or 
with the multimedia servers. Groi^ware functiwiality incor- ^^^^ ^ CO iTlTieVava 162 may 
porated in subscriber resident software enables subscribers lo alternatively be external to the CO Tbe data may be 
to share a session and thereby mumally contribute to a ^ectronically biiflF«d for transmission over a POTS line to 
multmicdia joint presentation. the subscriber. 

Various objects and advantages of the present invention jhe gateway system 32 performs two main functions. It 
will become readfly apparent to those skilled in this art from controls access to flie multimedia server 162 and originates 
the following detailed dcscr^on, wherein only the pre- the control messages to set up a high speed Hnk between the 
fared embodimoit of the invention is shown and described, subscriber terminals via fte transmission sys- 
sinqily by way of illustration of the best mode coatciiq>latod igj^^ jhe muUimedin file saver system 162 handles requests 
of canying out the invention. As will be realized, the received from die gateway system 32 through a packet data 
invention is capable of o&cr and different embodiments, and uctwoik 40 and {ffovides a tnnitiTnwii'fl file feed to the 
its several details are capable d modifications in various ™ subscriber via the netwat link. The server is a file man- 
obvious reflects, all without de^>arting from the invaition. agemcnt system responsible for inputting multimedia files 
Accordingly, the drawing and description are to be regarded from providers, stcring these files or passing the real-time 
as illustrative in natare, and net as restrictive. ^ throu^ to tlw sufosoiber, keejing track of sessions, 

BRIEF DESCRIPnON OF DRAWINGS « SSS^S^"^"^"*""*""^' 

FIG. 1 is a system diagram of a FSTTN incorporating flow The tiansmissioa system uses a transmission medium of 

of multimedia information from a source to a subsoriber, in optical fiber or of telephone cable carrying sc{»aratechanncb 

accordaiKX with the inventioa. of audio tel^one savktj single direction subscriber con- 

Fia 2 is a simplified Uock diagram of a media server, 30 trol signals and multimedia signals, multiplexed/ 

according to the invention. demnhqdexed at central office and subscriber interfaces. 

FIG. 3 is a mere detailed block diagram of the media Alternatively, apiMc switdied telephone nctwoik coupled 

savtfofFIG 2. with a PtibUc Data Network (PDN) or an Integrated Services 

^ , ' . . ^ , . . ^ Digital Netwoik (ISDN) may be used. Data can be pack- 

FIG. 4 IS a blwdc diagram of multimedia infocmation ^ etized in AePDN and transmitted to the gateway system 32. 

storage facilities of the media servct When ISDN is used, the date are packetized in die subscribe! 

FIG. 5 is afrmctional diagram of a subscriber inter&oe (ominalitsdf, which preferably is in the form of a-pas<Mial 

unit computer: The data alternative^ may be synchronized data. 

FKj. 6 is a ^>ectnmi diagram showing channelization of Utilizing a ccammudcations qiplication program in die 

a local loop by the interface uidL 40 terminal, the subscriber sets up a connection to ihc gateway 

FKj. 7 shows a typical in-tfae-home configuration provid- system 32. The gateway 32 validates the subscriber ttffough 

ing video transported over a 1.544 MBPS channel overlaid, a lo^in sequence and presents a menu of available multi- 

with standard teiepbone service signaling. m^^*^ presentatiims cor other forms of data friom which die 

FKj. 8 is a block diagram of the interface unit in the form subscriber can choose. When a dx>ioe has beat made, die 

of an asymmetrical digital subscriber line (ADSL) system ^ g»tew^ system 32 provides die multimedia saver 162 widi 

noviding sinmlex high-bit«ate access and POfTS on a ^ selection infonnati<m and the nrtwoik address of the 

common coppa loop. subsaibei; The server assigns a spare port over ^^dch it will 

rtuj. r Moa '""K' ""' "T""'w «"Tiniiiiru uuuuk kith, jbc Eatcwav. Thc galBww 32 coiobiiics the port 

^ base «.d sobscdber softw«c n.o*iles. >. «oard«.oe ^ ^ca^J^ J, amSLtification. ..d piS 
wim me mvenaon. bodi pieces of infamation via network 40 to a digital cross 

Fia It shows die fundamental architecture of software connect (JDCC) management system 26, which controls 
forpcrformhig communications between die central office cross connect switch (DCS) system 24 to set up a tenqxMiy 
and subscribers sharing in a multimedia session, connection between die relevant ii^wt and output ports. 

BEST MODE FOR (>RKYING our THE « When the connerti«a has 

jj,^Yg^^^i|QI^ may intenut wioi the nmmmedia q)phcatton by sending 

commands to the midtimedia server 162 and receiving 

Overview resp<»ses at die siibscriber*8 terminal or wcnk station. The 

The digital mnitimftdiA information service platform server 162 may, if necessary, access information £rom 

shown in FIG. 1 is of an architecture similar to die type 60 another mnltimnrtia server to satisfy apartioolar request for 

described in copending triplication Ser. No. 07/766^35, infoonatioa. 

filed on Sept 27, 1991 and entided PSTN ARCHTIBC- The mnltinrdia presentation can be full motion video, 

TURE FOR VIDEO-ON-DEMAND SERVICES, incorpo- tesct, graphics, animation, audio information, etc. 

rated by reference, modified herein to arrommodate deliv- Alternatively, the ocnnplete miilrinvirtia presentation may be 

ery of multimedia services to subscribers diat indudc home 65 transferred to the subscriber terminal where it will be stored 

and institutional (e.g., school) subscribers at tmniiifllfl lOO locally In a hig^ capacity storage device. All interactions 

and 12#, rcapectivety. The architecture for miiftimrdin between the subscriber and thc mnltimrdin presentation wiH 
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then occwlcK»Uy at the subscriber tcnninal. Through use of connection switch fot routing voice circuits among the 

resource sharing programimng, subscribers can share a various ports. These dements are all conventional, 

session, jointly accessing the saver and authwing a mnlti- An institutional or residential subscriber at i»emises IM, 

media presentation, a cqwbiUty particularly useful to stu- 120 is connected to the CO 1# through an interface consist- 

^ ing of an asymmetrical digit subscriber line (ADSL) system. 

The platform adopts existing components of the Public The ADSL system comprises a pair of ADSL devices 124 

Switched Telqihone Netw<^k (PSTN) and implements com- and 18 on the subscriber and CO ends of the subscriber loop 

prcssion techniques to store multimedia infonnatioii for 20 for multiplexing (i) voice and signaling information from 

subsequent forwarding over interoffice facilities. Hie the CO voice switch and (ii) digital multimedia data from 

switching facilities are located in central offices serving DCS 24. 

residential subscribcrc. Loop electronic devices modify the iq addition to providing multimedia p-ogramming, the 
transmission characteristics of the local copper loop to seivci system 162 accepts multiiDedia progcamming from 
provide required enhancement to the PSTN and permit m^Tltimf^ifl infonnatitui jffovidm for lata: transmission, 
delivery of full multimedia iofonnation. ADSL systemic, 124 multiplexes data on subscriber loop 
High data rate types of mul ti m edia data are encoded to ^ 20 using fitsquency domain innltqjlcxing, dividing the avail- 
conserve system resources. For exan^e, analog infonnation able locp bandwidth into muldpie segments or channels, 
is first converted to a digital fonnat and then compressed However, other types of multiplexing, such as time domain 
using, for example, encoding algoridmis standardized by the (TDM), arc possible. Base band audio and signaling bdow 
International Standards Organization (BOs) Motion Picture 4 kflohcrtz (kHz) provides connectivity for a conventional 
Eq>crts Group (MITO). Another example is the JPEG ^ telephone services availatde on the ""plain old tdq>bone 
standard fcx Images. Each titte coaiqvises inf annatioo stored system*" (PGTS). Altem^dy, ISDN channel requirements 
by a media server as an addressable data file in conventional consume the bottom 80 ffiz of loop bandwidth. Reverse 
data processing devices functioniiig as a video Hbiary. diannd digital packet infoonation is positioned between 80 
EstablishiDg and monitoring connections which link a and 90 kHz providing ^vproximatdy 16 kilobits per second 
htray port transmitting select infoimation with the rad " (kbps) oonnectiviQr from die sobscribcTFraxuses to a packet 
subscriber ports that receive the Infcnnation are pexfonned switched network such as ISDN network 12 over a 
by a supervisory c<Mitroaer sudi as a networic control D-channcl interface. Conqjrcssed multimffrtia data is con- 
system, eg., FLEXCQM CTM) software, used to control an tained between 100 and 400 kHz to provide a 1.6 MBPS 
dectrooic digital aoss-connect switch system 24 in die channel for transpcrting the multimedia dau over subscriber 
PSTN. The DCS 24, also used for switching two-way DS-1 ^ loop 20 to premises lOCVlZO. 

rate tranamisaions, is ad^ to additionally provide hridg- ADSL 1» carries out oior ccnection and, as shown in 

mgarteoadcastofmukimediainfOT piG ^ ^jj^i^es die avaihible loop bandwidth into dnee 

channels 3t2, 304 and 306. Base band audio and signaling 

Subscriber local loops having ends equqiped with asynor below 4 kOohertz (kHz) [rovide connectivity for a cooven- 

mrtiic digital subsoibcr line (ADSL) devices 18, 124 are tional tcJ^dione services available on the *'pimR old tde- 

connected to the DCS 24. The multimedia distribution phone system- (POTS). Alternatively, ISDN channel 

system provides far die rimiiltaneoas transport of a one-way requironcots consume the bottom 80 kHz of loop band- 

1.544 megabit per second (MBPS) signal over the same width. Reverse channel <H gfr*i packet information, centered 

twisted pair transmitting voice messages to the residential ^ on 95 kHz., provides 8 kilobits per second (kbps) otf hand- 

subsciibcc The ADSL tran^Ksted signal is demultiplexed shaking protocol between the subscriber- and CO-side 

andthelJ44Mbitportionis then decodedusing appropriate ADSLs 124 and 18 to test tiw copper pair transmission path, 

standard tedisiques to deliver a mnlrimrdia information and afproximately 16 kbps connectivity from the subscribff 

^^8^ premisses to a packet switched netwodc, such as the ISDN 

U can be antic^fkated that fiberoptic tedmology will 43 n^oik over a D<hanad interface. The 16 kbps signal is 

jcpLace existing coaxial and twisted pair connectivity with striped by die ADSL 18 and sent to the CO 10. Compressed 

oocrespondling enhancements made to switching androuting digital video infoimation is contained within the frequency 

equqimoit in die PSm. Hence, witii reference to HG. 1* rangeof about 100 and 500 kHz to [sovide about a 1.6 mbps 

assume the subscriber is a school or other site having (1.544 mbps)cfaannd for transporting video/audio data over 

muit^de student tetminalst as at institutional site 100. Con- 50 loop 20 to subscriber premises 120. 

nectivity from the m ul ti media server on optical fiber may be The fi^cacy duumd rqjtesented by segment 302 in 

multqilcxed to student terminals on sqwrate DSl channels FIG. 6 dius establishes a 2-w^ channel used to provide 

(not diownX Each student win communicate widifte server standard POTS service or ISDN (2B+D) service ovff the 

duouj^ a personal computer to develop a multimedia pee- subscriber loop 20. Channel 3M is an i^stream only 

sentation. As wiU be described later, in acccadance witii an 55 (subscriber to C0)» low ^lecd data diannd. 8 U)ps of this 

aspect of the invention students are enabled to share a channel are used for transfer of opo^ons, administration, 

common session with the server, or with miiltqyle servers. maintenance, and irovisioning (OAM&P) data for the 

PSTIN Architecture ADSL unit OptionaUy, iht channel m^ provide response 

Referring now to FKj. 1 in more detail, PSTN central messages die like from the CO, and hence, may be 

office (CO) equ^micnt 10 provides connectivity from infer- 60 considered a bidirectional channel The remaining 16 kbps, 

mation providers (not shown) to media server system 162 conqiatible with X.25 or D chaimd interfaces of BRI-ISDN, 

and subscribers 100 and 120. CO 10, which may but not is used to interface wi& a packet switch allowing the 

necessary is telq^one company central office equipment, subscriber to intcraa with the network and/or the 1344 

includes a convaitiooal voice switch that indudes convcn- mbps signal provider. 

tional Clements to detect off-hook, service requests, call 6S Channel 306 carries a down*stream only (CO to 

conq>letion (Le., ring trq)), a DTMF decoder and dial pulse subscriber) digital signal providing 1.544 nibps transport 

detectot The voice switch also includes a telephone call (1.6 mbps with overhead) for carrying the digitized com- 
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pressed video signal The lower edge of duimd 506 is set interface equipment and to identify signaling framing, 

at 120 Ifflz., choseo to miniimzc dianacl loss and allow Twelve consecutive frames form a Supcrframc. A line code 

q>propnate bandwidth far base band channel 302 and used with a Siq}eiframe focznat is bi-polar letuni-to-zero, 

reverse channel 304 and to niinimizc intcrfoencc from also known as Alternate Mark Inversion (AMI), 

impulse noise. The combined digital down-stream signal s Hie ESF fcnnat consists of 24 consecutive fiames, each 

utilizes the DSl hit map specified by ANSTTl. 403- 1989. of which includes 192 infosmatian bits preceded by IF-bit 

Because data channels 304 and 306 are unidirectional for a total of 193 tnts per frame. The F-bit is used for basic 

(although channel 304 optionally may be operated frame synchronization, a cyclic redundancy check and a data 

bidirectionallyf as mentioned above), the system does not link. l\vrenty-four frames farm a Superframe. The line code 

experience sdf-NEXT (near end aoss-talk). This allows used with the ESF is eitherAMI, bi-polar &-zero substitution 

concentration on the interface and intoferoice from Impulse (B8ZS), or AMI with Zero-Byte Time Slot Interchange 

noise because the ADSL system is loss-limited rather than (21BTSI). 

NEXT Hmftfid In^>ulse noise exposvac can t>e reduced by Media Server System The media server system 162, 

using a pass band techniqac as opposed to a base band shown in further detail in FIOS. processes all requests 

apftouii since impulse noise affects are greatest below 40 from gateway system 32 for providing muitimwHa and video 

IJiz. Therefore, a modulation technique such as Quadrature file feeds to customer premises via the DCS and ADSL 

An9)litude Modulaticm (QAM) is preferred over a 2B1Q systons. The media server system perfcams input of video 

base band system. and other information files from multimedia information 

ADSL multqilexcr 200 shown functionalty in RO. 5, providers, stores diesefiles, monitors and records subscriber 

within each ADSL unit 18, 124, sapposta transmission of a ^ sessions, processes all interactive control requests from 

one-way 1.544 mbps digital signal along with a POTS or a subscribers, and ccmtrob aU outputs to the subscribers. 

BRI-ISDN signal over a single non-loaded copper pair. This The media server system 162 also processes and 8iq»plies 

configuration provides service to a customer over copper mniHmiiiHffl services iwinrfing interactive learning, intcrao- 

loop lengths of up to 18,000 feet, conforming with Carrier tive games, and oHher presentations. The server stares and 

Serving Area (CSA) and resistance design rules. Disoect ^ processes all data required for the imiltirrviriifl qiplicatioas 

multi-tone is an attcmative. including text, still pictures, audio, and partial and fuU 

The ADSL system (the hardware block diagram is shown motion video, as well as interactive ^)[:iic8tion sci^. 

in more detail in FIQ. 8) provkies sinqdcx hig^bit-rate Media server system l&Z includes eight major compo- 

video data and POTS connectivity to a subscriber over a ^ nents shown in FIG. 2: bspat device 210, Qi^l interface 

common copper loop widi transport capability to deliver a 230, librarian 250, storage manager 270, session manager 

one-way Mg^fait-rate data stream with POTS cr ISDN t>astc 320, output controller 310, interactive processor 350 and 

access multiplexed at baseband. Each ADSL on the Tnnt rim^iji ^HcatloD processor 370. In^ device 210 

subscriber- and CO- sides indndes an error correction indodes a fdurahty of DS-3 Input ports 212 or other input 

drcuit 21 implementing an error correction algorithm, such ^ devices for receiving tmiirimM<fl data indn^Hi'g encoded 

as the Reed^iiUivan algorithm, for correcting carers that digital video signals. Alternatively, the data may be 8iq)[died 

ariseasaresultoftransmissicm of data on a twisted pair of from a ™ gnKio tapt or the \Qa source of stored data, 

copper lines. The subscttba- and CO-sideADSLs on oppo- Multimedia infonnation in MPEG or odier standard of 

site ends ctf the twisted copper pair carry out liandshaklng** encoded format is supplied to output controller 310 or to 

while implementing the algoridmi to reduce effor in ^ gateway interface 410 (FIG. 3) to be routed to session 

video sigTial to a minimnm. manager 320 for eventual storage by the server systenx 

The multiplexer 200 residing in each subscriber-side The netwodt control software of the media server in 
ADSL includes, in additi<m to a frequency converter for combination with management resooroes of the PSTN con- 
channelizing the incoming signal into 1344 Mbps, 16 Kbs trols the ^^n^cck session** between an output cootroller 310 
and 8 Kbps canqx>ncot5, a s^dltto/fillcr (not shown) for 45 of the media server and subscriber poets. The session man- 
sqnrating the standard POTS signal from the mnlttmedla agcr 320 also maintains a reoord of relevant data regarding 
contpositc. Hence, the miiitiTiM>^« oraqponcnt incoming on each session yfiddk is forwarded to a customer billing 
the twisted coppo- pair is transparent to a standard phone system. 

resident on the line at die usual network interface device Q.931 interface 230 provides connectivity between intcr- 

(NID). 5Q active processor 350 and ISDN Interface 12 (FIG. 1). 

Subscriber and CO ADSL interface units 124 and 18 are Interactive processor 350 includes a user control monitor 

synchronized to ensure tiiat both subscriber and CO side 352 and a control channd filter 354 ^teractive processor 

units derive timing from one master dock to prevent data 350receives ocMnmand data over the ISDN from snbsoibers 

loss. n«f erably, the units derive timing from the incoming running interactive programming from the media server: 

1.544 mbps signal Subscriber end ADSL equipment is 55 Interactive programs include mnltimrdia laesentations. The 

powered locally from the customer proniscs; CO cod ADSL interactive processor 350 also receives oonunand data from 

equqmient is preferably powered by an extenial source of the subscriber for interactive control of multimedia appli- 

DC u^ut voltage in die range of between -42.5 and -55 cations and data objects. These commands are passed to 

VDC session manager 320 for farther processing and control of 

FIG. 7 shows a typical in-die-hooke configuratloo whidi 60 tnnltimc dia programming, 

provides Ttniirimftrfi* information transported over the 1.544 Data to be stored in or retrieved from maosxy is first 

mbps channel The umdtrectional 1.544 mbps signal carded routed tfirough librarian 250 and, under its control, storage 

by the ADSL system has either a Si^wrframe Format (SF) or manager 270 either stores the program data r^rieves and 

an Extended Superframe format (ESF). The Superframe provides previously stored program data to output processor 

format consists of 24 consecutive &-bit words proceded by 63 330. 

one bit, called the framing (F-lrit), for a total of 193 Idts Media librarian 250 controls disdibutiOQ of video, audio, 

perframe.Thc F-bit is time-sharal to synchronize the ADSL still image data and text selections to session manager 290 
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in response to infonnation requests from the session tma- The session supovisor also receives all requests from 

agcr and multimedia application processor 370 that includes gateway 3# via QMl interface 230 and control channel 
an q>plication script and a multi-media tool kit Referring to filter 354 to establish a session and for file ictrievaL 

monitors and recwd in feature Interactive pioccss<» 350 jooccsses incoming commands 
mdex 252 the stcrage location of all video selections for 5 ftom subscriber sites once a session is established by the 

imdtuncdia qiptotions. The lihraiian also records a hist<ay gateway. These commands indudc requests by multimedia 

<rf access to multimedia infonnation provided during each work stations. The incoming data is intenogated for content 

prescribed, e.g., twenty-four hour period in usage data and selectively forwarded to the ^opriatc module for 

accumulation system 260, The usage data is suppUcd to j^ocessing, that is, toe multimedia mxpUcation processor for 

usage probability processor 262 to establish an intelligent lO itinirimHifi applications 

S^L^f ^ "^"^ Control channel monitor 352 monitors each subscriber's 

adtessable storage of features. ^ ^ ^ communication faflure. In the 

Feature indexes 252 maintain a catalog of data and event (rf a faihire, session manager 320 is infoirocd and 

5Upp«t processing fcs stodng aU locally stored multimedia corrective action is initiated 

information. TOs indudes the allocation of storage noedia w Communicalions Software 

type and space, mamtenance of addressing tables for pro- ^ . ^ ^ ^ ^ 

gram Stat and frame indices, and indexes for all volumes. * IT''^ "^J^ acbitectarc for seOmg up 

Tlie program listing data is supplied to a menuing system commumaitions between die subscriber terminals and the 

supported by gateway 32 (HO^i^ ^"^^ ^ accordance with the prefmed embodiment 

40 ^ X X J ^ There arc two princq>al programming modules: a server 

i7^«i^ «^ r resident iiK)dule 500 and a subscriber Bttodule 502 resident at 

F«itme mtocs systcna ^2 performs required catalog customer {Htmises equipment, interconnected wito each 

^^^^^^^^^^ uidudjng mput of new multimedia otbcxthrougji DS-1 and/or ISDN channels. Within toe server 

2^^^ - nsident p«.gram inodirie SflO is . rcddcBt (tatab.^ 

SJS^iS^jl^'illT!^ 25 muWmcdiii infomxdioii daived fiom the media 

r^-^ savtt, an imoftce to the gtteway system 32 <u>d control 

J^J^S^ ^.^.r ^ ^ 1^ ^ An S>Ll general utility communication 

S!^"^^5!!^'^f"*'*'""I'"*"'^'^^* progmn enables dialogue be canWIout between 11.6 

frame addressine tables are used to address multimediA I ^ ^ ^ uwwwai mc 

iWr^Jt^^^vT. ^wT^^^L aLT subscriber and SCTVcr, or between subscribers cooperating in 

infoonatioa or a data object from any positioa in toe ^ session 

multimedia production. _ _L, ^ . , 

TinL .iL :i !- i^i^ . ! --! , ■■■ ,1 Tiie Coresident software contains counterpart database, 

wnen it is oelxzimiica mat stored multimedia nroductioa / i . j„ i-\ ^ i . « « _ 

4« 1^..-^ ^,1^ a: uC_r^IJS^*^^^^ witfrol (playback) and gateway interface software. The CPE 
^rSftllT^^^ co^lsoftwin^winrcS^^ 
btoS^cdbytbesyst^^^ 35 -sti^e commands gene^ 
Ti. ZTv L-T TT TT^r^ ^ send a command signal to toe scrvct Hie server, in turn, win 
The catalog system iqpdatcs multmiodia data as the mni- intcqirct toe cominand signal and transnttt aprrariate mul- 
toedto proAictlo^ are loaited into the medU server. Tlie timedia information on the DS-1 channel to toe subscriber. 
q>dated catak>g information is stqipliedb^ In this regard, toe server reads the command signal, cas- 
thc media server to gateway 32. ^ tcmiizes or intcn^rts it in view of toe session being 
Storage cfaannd managrnimt processor 274 controls toe conducted, and makes a dsdaon as to what next piece of 
flow of data between all storage devices and output control mnitfm^ fl infbrmatioii should be presented. The resident 
processor 330. Iiqnt control processor 210 receives multi- s<^are loads toe segments of information to be sent to toe 
media data &om the multimedia information providers. subscdber into a buffer, notifies toe subscriber sctftwaie diat 
Multimedia data liqNit is accrued as ^ipropriately encoded ^ toe next screen is ready to be downloaded, and toe multi- 
multimedia inf<Hinati<Hi. AU data is stored for play at a media information soit The purpose of the buffer is to 
subscriber's request enable constnicticMi of a seamless mulrinwvtift session corn- 
Session manger 320 includes a session trace 314, a VIP posed of multiple data files that are asseniblcd in sequence. 
siqMrvisor, a netwodc optimizer and a se8si<» 8iq)ervi5or Through interactive commnnicatioa wito toe server, ttic 
312. The session siq>ervlsor 312 which mana^aU program so subscriber is aUe to redirect toe multimedia session at each 
sessions including system access by mnltimfidia subscribers logical branch. The subsodber supplies the various control 
and input and to, from and dnough the media server signals to create a mnTHmftrfia performance to the autoocing 
by multimf i rtifl information providers. Session siq)ervisor software module that recreates a new copy of a soies of old 
312 trads and records all data considered pertinent to a mnitfTn#^i« information elements. The resulting copy is 
subscriber's session including OD^ port, inultinacdia data 55 saved at toe server and may be accessible to otoer 
being played or mnlrlTn e di a application address, feature subscribers, wito certain constraints, under control of a 
index data, feature frame data, and sessioo conditioa. system adminislratoi; 

Session supcrvisar 312 nwintains a matrix of routing Alternatively, a iniiHiwi^iiii isesentation may be com- 

infonnation for each session, including what subscribers are prised of mnltq>le multimedia elements that are stored in a 

assigned to a given ou^t port, and toe source of the input 60 number of buffers within toe server and indexed by a script 

data, that is, the inputportc^ local storage. Aflle play dock storedat toe subscriber terminal playback module for each 

uses the total number of frames in a given feature to presentation. The buffer size at toe server memory is dcpeo- 

estimate, by time, die frame position for that feature This dent on the amount of time required to access toe data base 

data is jvovided to toe session registers fen- traddng frames and retrieve toe dements, and to process toe elements fcr 

for each logical subscriber session and is used to restart an 6S delivery to the subscriber. Decisi<xi alternatives available to 

intetn^ted session. Session 8iq)ervisar 312 discontinues toe subscriber during an interactive session are sent by toe 

register i^>dates upon detection of a session intemqytion. server to toe playback unit of the subscriber. The playback 
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module in the resident software thus includes the script itself 
and {Xtftions of the script For each decision point, queuing 
infonnation is provided to the server so that the server can 
ready other preseoutions while the selection of the next 
presentation is still carried out at the subscriber temunaL Fot 
exanq}lei four selections may be queued to the subscriber, 
and the playback module is controUing a particular one to 
play out 

If the media server is found not to contain a particular 
piece of infonnation sought by the subscriber, the gateway 
system 32 is notified by the server, and <^cr databases may 
be automatically searched for the required infonnatioa. 
These databases may be resident at differeat media servers. 

Altemativdy, the subscriber may he notified of the failure 
of the media server database to sadisfy the current informa- 
tioD request and the subscriber gfven an option to search 
other data bases within a single media server, at another 
server of the media server system or outside the server 
system. As anodicr alternative, other databases, broadband 
channeled to the media server outside ttie gateway system, 
may be searched. Intercamnauucation between data bases 
may be perf omied on a switched DS^ line inykmwiting a 
broadband gateway system* as shown in FIG. 9, or within an 
synchronous transfer mode (ATM) environment 

Ahhottfi^ a multimedia authoring sesdoo cnfinarily will 
involve one subscriber at a time, it Is possible to enable 
multqilc subscriber terminals to share a session using known 
**grou|iware** software at the subscriber tenninals, as shown 
in HO. 10, or communication software such as Rainbow 30 
CTM) or PC AnywbereCIM). Altemativdy, the subscribers 
may coauthor a multimedia presentation using two 
B-channels of ISDN, a separate ISDN line using a second 
ISDN communication board or B-mail communication 
between subscribers operating a common session. Ttds 
eoaUes students to join^ authw a mnMmf^dia presentation, 
and other forms of teaming efforts to be carried out 

As still another possibiUfy, video communicaticms may be 
established between server and subscriber terminals or 
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What is claimed is: 

1. A multimcdLa information server for providing com- 
pressed digital multimedia information over a public 
switched tcle(^iie network oonqirising: 

an input device for receiving multimedia data; 

a mnltiipftdifl storage system for staring m"ifi'!W'-iii'« infor- 
mation and supplying said miiltimfidia information in 
response to infonnation retrieval data; 

a storage manager for managing said mulfimftdia infor- 
mation stored in said multimedia storage system; 

a muftimedia application processor for processing said 
m^il f^n^ia infmrnAtinn stored in said miiirtwifrftift stor- 
age system; 

a librarian for controlling said storage manager, said inpitf 
device and said mnirinrwtifl application processor, 

a session manager, responsive to infonnation request data, 
fa- supplying information retrieval data and output 
control data and for controlling communication ses- 
sions; 

an ou^Hit controller, responsive to output control data, for 

siqiplying multimedia information; 
an interface having an external connection, responsive to 

sul>scriber request data, for supplying information 

request data; and 
an interactive processor, connected to said session 

manager, said mnttimrdia application processor and 

said interface, for causing miiltinrdin information to be 

processed in acccrdance with control signals received 

via said intcrfux; 
wherein said librarian comprises feature indexes and a 

frame ind^ a usage data accumulation circuit, a usage 

probal»lity processor, a real time MFGG encoder, and 

a multi-pass MPEG encoder: 

2. Amultiokedia informatk>n server as redted in daim 1, 
whmn said mnltimrrtia storage system conqvises phiral 
types cf storage media and sup^ies program data. 

3. Amultimedia information server as redted in daim 1, 



between subscribers. For example, subjed to federal ^ wherdn said scrra_ supplies^ 



regulatiotts, a video camera may be provided at one sub- 
scriber tcmdnal at a dassroomt and video signals sent to a 
second terminal where an instructor resides to enable an 
instiuctcR' to view students during an interactive session. 

The server resident software monitors the amount ctf time 
a subscriber is on line, and together with die gateway 
system, pcrf<ams billing operations. If die subscriber 
remains on line for more than a prescribed amount of time 



from a plurality cf databases that are transparently shared by 
a subsfriber and indudes a query processor ^^di, ^i^icn 
said subscriber queries a princqnl database of said plurality 
of databases containing mnlfimpdia infonnatioa and does 
45 not find the information sought, searches secondary data- 
bases of said phirality of databases. 

4. Amultimedia information server as recited in daim 1, 
herein said interactive processor is re^nsive to signals 
horn groq>waic iocaporated wittiin subscriber resident 



without sending any command signals to the server, ttie ^ software whidi enables multipie subscriber interaction and 



server automadcalty drops Ihc line, and is free to service 
other subscribers. However, when the subscriber next sends 
a conmiand signal, the Uhk betweeo the server and sub- 
scriber is antmnntirally reestaMisbed. 

Although the present invention has been described and 
iUusbrated in detail, it is cleariy understood that tiie same is 
by way of illustration an exanoi^e and is not to be takm by 
way of limitatiKHi, &e spirit and scope of the present inyei>- 
tion being limited only by terms of die appended daims. As 
one example* although the netwoi^ as described, impie- 
meots an ISDN inteifaoe 12, as shown in FE}. 1, an X25 
inteiface is an alternative. As another, although all three 
channels, POTS, command and video are preferably multi- 
plexed or a common transmission medium, as described, it 



53 



60 



enables subscribers to share a session and diereby mutually 
contribute to a ntniHfiwftfl joint presentation. 

5. A multimedia information server as redted in daim 1, 
wherein said interactive processor oomprises a user contrd 
channd monitor and a control cfaannd filter. 

6. A miiltimfdia infomutlon server as redted in daim 1, 
wherein said multimedia iq)pHcati<Hk processor oomprises an 
iqyplication scr^ and a multimedia tool IdL 

7. Amultimedia infonnation server as redted in daim 1, 
^oein said storage manager cooqrises, a storage diannd 
management circuit and a f^urality of memory controllers, 
re^>ectivdy oorrespoading to a {durality d types of storage 
media. 

8. Amultimedia information server as recited in daim 1, 



is also possible within the scope of this invention, to transmit 65 wherein said mnltimndia infonnation server establishes 
and/or receive at lease one of the channels on a separate commnnirations with an interface in a subscriber terminal to 
TPft^'"", such as a cellular link. initiate an interactive mnltimrdia session for transmitting 
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md receiving compressed miiltimpylia iofonnation therebe- 
tween and interprets command signals transmitted from said 
interface, in view of the interactive muTti'mftftig session 
being conducted, in wdcr to create infonnatioa request data 
and to transmit digita] multimedia information correspond- 
ing to said information request data to said subscriber 
terminal 

9. A nuilrtmedia information server as recited in claim 3, 
wherein said query processor searches secondary databases 
of said plurality of databases through a gateway system. 

10. Amultimedia information server as rodted in claim 7, 
whoein said plurality of types of storage media conpise 
archival tsqpcs^ high speed tape storage units, disk storage 
units, and DRAM storage and wherein said plurality of 
memory contrdlos con^aiscs an archival t^ controller, a 
high ^ieed t^ controller, a di&k controHer, and a DRAM 
storage controller. 

IL A multimedia infonnation server as redted in claim 8, 
wherein one of said command signals oon^xiscs a command 
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signal which instructs the nuiltimedia information server to 
create and save a multimedia program, oonstracted in accor- 
dance with command signals previously transmitted in the 
intmctive multimedia session, for access by other subscrib- 

5 ers under control of a network administrator. 

12. A multimedia inf ormation server as recited in claim 
11, wherein said n'^TltjmHia informatiott server provides 
infonnatioD to the subscriber for the transmission of said 
command signals, 

10 13. A mnltfnyidia information server as recited in claim 8, 
wherein said conunand signals respcctLveiy identify indexes 
corresponding to digital multimedia information st(M?ed in a 
mnltimrdia database of the multimedia informatiott server. 
14. A multimedia information server acoading to claim 

15 13, wherein said mnitimMlfl information server provides 
infonnation to the subscriber for the transnnsaion of said 
command signals respectively identi^ing said indexes. 
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